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Supplementary References Table S1 , related to Table 1 . Statistical checks of oxidised CsgC crystallographic data. Due to the relatively high free R factor for the oxidised form the original data were processed and analysed in both the C222 and P1 space groups. POINTLESS, TRUNCATE and Phenix.triage analyses were performed to search for twinning and pseudosymmetry within the crystal lattice. The results indicate the absence of these complicating issues and support assignment of the C222 space group. Data points from peaks that overlap are excluded from analysis. The β-strands (solid arrows), the position of CXC motif and 6xHis tag are indicated for interpretation of the relaxation data. CsgC is generally well ordered apart from the extreme N and C-termini and the 6xHis tag, consistent with the absence of electron density for these regions.
GATCAAGCCTTTGCTTTTGATTTTCAGCAAAACCAACATGACCTTAATCTGACCTGGCAG 60 ** ** * *** * * *** * ***** **** *** CsgC
ATCAAAGACGGTTACTACCTCTAC-CGTAAACAGATCCGCATTACGCCGGAACACGCGAA 119 ** * ** **** ** * * ** ** **** * ** CsgC
AATTGCCGACGTGCAGCTGCCGCAAGGCGTCTG-GCATGAAGATGAGTTTTACGGCAAAA 178 *** * ****** * * *** ** **** ** * ****** CsgC
GCGAGATTTACCGCGATCGGCTGACGCTTCCCGTCACCATCAACCAGGCGAGTGCGGGAG 238 * *** * * ** *** *** * * * ** ** * * *** CsgC
CGACGTTAACTGT---CACCTACCAGGGCTGT--GCTGATGCCGGTTTCTGTTATCCGCC 293 *** *** * * * * * ** ** * * * *** *** * * * CsgC
AGAAACCAAAACCGTTCCGTTAAGCGAAGTGGTCGCCAACAACGCAGCGCCACAGCCTGT 353 * ** * * * * ** * * ****** * *** * CsgC The non-detergent-solubilised oligomeric form is~250 kDa (peak 3), suggestive of an octameric complex. It also self-associates into co-joined oligomers (2) and higher-order aggregates (1) and dissociates into dimers (4) and monomers (5). (B) Analytical gel filtration of detergent-solublised CsgG-6xHis. The protein-detergent complex (PDC) runs at~330 kDa (peak 2). DDM micelles usually contribute~85-100 kDa to the PDC, consistent with a protein component of~240 kDa -i.e. an octamer. However due to hydrodynamic effects caused the detergent and the hollow pore, this value should be treated with caution. The PDC also show self-association (peak 1) and instability (peaks 3 and 4). (C) Blue Native PAGE analysis of CsgG6xHis. The protein migrates as several species, consisting of the single oligomer, a co-joined oligomer, and higher order aggregates of the oligomer. Whilst accurate determination of the mass of membrane proteins is difficult using this approach, the result is consistent with gel filtration and observations of stoichiometry from our EM analysis ( Figure 5 ). 
CsgG 16-277 sample preparation. Recombinant protein was expressed as described for full length CsgG-6xHis (see main methods section). Cells were harvested by centrifugation, lysed by the cell disruptor and the soluble fraction obtained through centrifugation at 18,000 rpm for 25 min at 4 °C. The clarified supernatant was incubated with Ni-NTA resin for 30 min before being separated from the resin. The resin was washed extensively with a buffer containing 20 mM Tris-HCl, 300 mM NaCl, 50 mM imidazole until the A280 nm value reached zero. CsgG 16-277 was then eluted from the column with 10 column volumes of Tris/NaCl buffer containing 300 mM imidazole.
NMR spectroscopy.
13 C 15 N-labelled CsgC was expressed in standard M9 minimal medium and purified as described in the main methods section. Data was collected using a Bruker Avance 600 MHz spectrometer, processed by NMRPipe (Delaglio et al., 1995) and analysed in NMRDraw. Assignment of backbone nuclei was achieved by analysis of HNCA, HNCACB, HNCO, and CBCACONH spectra using a combination of manual and automated assignment by Mars (Jung and Zweckstetter, 2004) . SO-FAST HMQC (Schanda et al., 2005) spectra were used to compare chemical shift changes between the oxidised and reduced states of CsgC. Backbone amide relaxation rates were obtained through R1, R2 and heteronuclear NOE measurements.
Thermal shift assay. The thermal melting (T m ) point of CsgC was monitored using a ThermoFluor style assay (Niesen et al., 2007) . Five solutions of 20 μl were set up containing 30 μM CsgC (oxidised or reduced) in 10 mM HEPES pH 7.2, 0.1 M NaCl, 1 mM EDTA, 1X Sypro Orange dye. Fluorescence was recorded whilst heating the samples at a rate of ~1 °C per minute from 15 to 99 °C. T m values were calculated by performing non-linear least-squares fitting to the data as described previously (Niesen et al., 2007) . Circular dichroism. CD spectra of CsgG-6xHis at 0.1 mg/ml in 10 mM sodium phosphate pH 7.8, 100 mM sodium fluoride, 0.54 mM DDM were acquired using a Chirascan spectrometer (Applied Photophysics, 1 mm quartz cuvette). Triplicate scans were recorded across the range 260-182 nm, averaged, corrected by subtraction of buffer spectra, and smoothed using a 3-point moving average within Excel (Microsoft).
